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Abstract of JP20010174S2 

PROBLEM TO BE SOLVED: To perform the 
sterilization of residual water in a water 
channel and the anticorrosjoq and anti- 
degradation of the water channel in a simple 
mechanism, by arranging an accommodating 
container for flowingly accommodating 
antibacterial material for accommodating 
antibacterial particles coated with antibacterial 
material on the surface of a granular base 
material in the water channel in a dental chair 
unit. SOLUTION; Antibacterial particles 1 
comprise a spherical base material and a 
mineral antibacterial powder adhered to the 
entire surface, and many antibacterial particles 
1 are stacked into an antibacterial particle 
accommodating container 5 in a silver taa 
aaueous solution producing device 4 in this 
dental treating device while a container lid 7 is 
taken off. A container side mesh 6 makes 
silver ion aqueous solution freely flow, and a 
communication pipe 23 having a spherical float 
24 is placed at a position observable from the 
outside in order to observe from outside the 
water level of set silver ion aqueous solution 9. 
This silver ion aqueous solution producing 
device is placed on a dental chair unit. 
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(54) [Title of Invention] Dental treatment device 

(57) [Abstract] 

[Problem] In the past, bacteria would propagate in the reservoir water and in the filter inside 
the water circuit of a dental chair unit, and acidic antibacterial solutions, etc. were used to treat 
this, but since this would cause rusting and corrosion of the metal in water circuit, and/or 
deformation and degeneration of related synthetic resin or rubber, etc. products, it would be 
further necessary to rinse the inside of the pipes with water and then dry it. This will provide a 
means of solving these problems. 
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[Solution] A water-permeable antibacterial material containment vessel containing 
antibacterial grains, in which the surface of a granular medium is coated with an antibacterial 
material, such that water can pass through, is disposed in the water circuit of a dental chair unit, 
to disinfect the reservoir water inside the water circuit and to prevent rusting, etc. of the water 
circuit. It is preferred that the granular medium is plastic and it is preferred that the antibacterial 
material is zeolite powder that contains silver as an ion-exchange metal. 
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[Claims] ~~ " I 

[Claim 1] A dental treatment device that is characterized in that a water-permeable 
antibacterial material containment vessel containing antibacterial grains, in which the surface of 
a granular medium is coated with an antibacterial material, such that water can pass through, is 
disposed in the water circuit of a dental chair unit. 

[Claim 2] The dental treatment device disclosed in claim 1, characterized in that the 
granular medium is plastic and the antibacterial material is zeolite powder that contains silver as 
an ion-exchange metal. 

[Claim 3] The dental treatment device disclosed in claim 2, characterized in that the 
granular medium is plastic grains with a grain size of 1 to 10 mm and the antibacterial material is 
silver zeolite antibacterial powder with a grain size of 0.5 to 30um that contains silver as an ion 
exchange metal. 

[Claim 4] The dental treatment device disclosed in claim 2 or 3, characterized in that the 
silver zeolite antibacterial powder is applied to the surface of the plastic granular medium by 
melt fusion. 
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[Claim 5] The dental treatment device disclosed in any of claims 1 through 4, characterized 
in that it is equipped with a water circuit switching controller that switches between tap water 
and silver ion-containing rinse water produced by passing said tap water through the antibacterial 
material containment vessel. 
[Detailed Description of the Invention] 
[0001] 

[Pertinent Technical Field] This invention pertains to the treatment of the water circuit in a 
dental chair unit, and more specifically pertains to treatment that uses a silver ion-containing 
aqueous solution as a rinse water to disinfect reservoir water in the water circuit and to prevent 
rusting, prevent deterioration, and deodorize, etc. the water circuit. 
[0002] 

[Prior Art] In dental chair units, the inside of the patient's mouth conventionally was rinsed 
with tap water using a jet stream from an instrument or a syringe, etc., but suction was applied to 
prevent water from dripping from the tip of the instrument when spraying was stopped, in which 
case, pathogens in the patient's mouth were sometimes sucked up with the water and 
contaminated the water circuit, or when chair unit was not used for long periods, as on 
weekends, etc., bacteria would propagate in the reservoir water in the aforementioned water 
circuit. Furthermore, if a filter were disposed in the supply circuit of the water circuit, bacteria 
would propagate inside the filter over time. Due to the above, there were cases in which the 
inside of the patient's mouth would be rinsed with contaminated water, infecting the patient. 
Meanwhile, in order to address the aforementioned problems, after using an instrument, etc. the 
inside of the water circuit would be purged with sterilizing acidic water, etc. to treat the reservoir 
water in the water circuit of the dental chair unit, but was problematic as the acidic water would 
then remain inside the aforementioned water circuit, oxidizing the metals used therein over time 
and causing rust and corrosion, or deforming and deteriorating the synthetic resin or rubber water 
pipes and related goods. Therefore, procedures were adopted in which the acidic water 
subsequently would be flushed out with tap water, and then the insides of the pipes would be 
dried by blowing dry air. 
[0003] 

[Problems to be Solved by the Invention] However, while the time that the aforementioned 
acidic water, etc. is used is a short time, rust and corrosion do occur in the water pipes during 
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that time, and since the water circuit in a typical dental chair unit is an assembly of complex 
passages, along which complicated articulated implements are used, metal or resin or rubber 
components are used. Consequently, even if the subsequent acidic water is rinsed out with the 
aforementioned tap water, the acidic water may not be able to be completely removed, and may 
remain in the water circuit, and rusting, corrosion, deformation, and degradation of the water 
circuit will in some cases gradually progress. In addition, the sequence of procedures and 
mechanisms required finally to dry in the insides of the pipes with dry air are complex and 
troublesome. Furthermore, once rust, corrosion, and degradation have begun, it is difficult to 
restore things to their original condition. This invention provides means whereby reservoir water 
in the water circuit can be sterilized, and rust and degradation of the water circuit can be 
prevented, by means of a simple mechanism using a silver ion water solution as the water for 
rinsing the aforementioned water circuits. 
[0004] 

[Means of Solving Problems] As the result of earnest testing and research addressing the above, 
the inventors have solved the aforementioned problems by the following means. 

1. A dental treatment device that is characterized in that a water-permeable antibacterial material 
containment vessel containing antibacterial grains, in which the surface of a granular medium is 
coated with an antibacterial material, such that water can pass through, is disposed in the water 
circuit of a dental chair unit. 

2. The dental treatment device disclosed in (1), characterized in that the granular medium is 
plastic and the antibacterial material is zeolite powder that contains silver as an ion-exchange 
metal. 

3. The dental treatment device disclosed in (2), characterized in that the granular medium is 
plastic grains with a grain size of 1 to 10 mm and the antibacterial material is silver zeolite 
antibacterial powder with a grain size of 0.5 to 30^m that contains silver as an ion exchange 
metal. 

4. The dental treatment device disclosed in (2) or (3), characterized in that the silver zeolite 
antibacterial powder is applied to the surface of the plastic granular medium by melt fusion. 

5. The dental treatment device disclosed in any of (1) through (4), characterized in that it is 
equipped with a water circuit switching controller that switches between tap water and silver ion- 
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containing rinse water produced by passing said tap water through the antibacterial material 

containment vessel. 

[0005] 

[Conditions of Embodiment of the Invention] The antibacterial action of silver antibiotics 
has long been known, but focusing on the facts that it also has a variety of other actions in 
addition to the aforementioned antibacterial action, such as antirust and anticorrosive action on 
the metals used in dental chair unit water circuits, and degradation and deformation preventive 
action on synthetic resins and rubber, as well as cleaning and deodorizing action, silver ion- 
containing water is used as a rinse water for the water circuits in dental chair units. The device 
that produces the silver ion water solution used as the silver-ion containing rinse water supplied 
to the water circuits in the dental chair unit of this invention is the device in which disclosed 
antibacterial granules ( Japan Kokai Patent Application No. H5-1 76976^ are placed in water and 
produce silver ion water solution, and using the Kimuro Kogyo K.K. product "Dragon Balls" as 
the aforementioned antibacterial granules. 

[0006] As an example of antibacterial action, when a set quantity of zeolite antibacterial 
granules, held by silver ion exchange and applied to the surface of the aforementioned granular 
polyethylene medium, are placed in a set quantity of water, the silver ions are dissolved, yielding 
efficacy in which 6.2 x 10 5 cells/mL are eradicated in 20 minutes to 0.1% in water with a silver 
ion concentration of 7.9 ppb C"g/kg). The process of producing the aforementioned silver ion 
water solution is also characterized by the dissolution of silver ions continuing at a constant rate 
for a long period. Further, structural formula of the silver zeolite antibacterial agent is 
XM2/nO Al20 3 YSi02 ZH 2 0, wherein X, Y, and Z represent coefficients, and M represents Ag 
or Na, etc. 

[0007] Next, the anti-rust and anticorrosive action on the metals, the anti-deterioration and anti- 
deformation action, and the cleansing action and deodorizing action, on the synthetic resins and 
rubbers, and used in the aforementioned dental chair unit water circuit will be explained. First, as 
is well known, examples of ionization in metals that show a tendency to release electrons and 
ionize occur in the sequence K>Ca>Na>Mg>Zn>Fe>Co>Pb>(H)>Cu>Ag>Hg>Au, with the 
tendency for ionization being greater, and oxidation being easier, toward at the beginning of the 
sequence. Consequently, since silver (Ag) shows a low tendency to ionize, when metals, e.g., 
zinc (Zn), copper (Cu), or alloys thereof, etc., are placed in solutions containing silver ions, the 
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silver becomes a metal monomer and precipitates, while the aforementioned zinc or copper are 
conversely dissolved into the solution as zinc ions or copper ions and ion replacement occurs, 
whereby the surfaces are thinly plated with silver, to produce an antirust effect. As for the resins 
and rubber water pipes and gaskets, etc., since the pH of the aforementioned silver ion water 
solution is weakly alkaline at 7.2, there are essentially none of the elements of degradation that 
are caused by oxidation, and since a thin cladding film is formed by the silver ion, dissolution of 
the plastic components, for example, can be prevented, causing an effect that prevents 
degradation and the resultant deformation. 

[0008] Furthermore, as is commonly known, normal water (tap water) is constituted of 12 
clusters, but silver ion water is constituted of 3 clusters, making it Va as large as water and giving 
it substantial cleaning effect, providing action in which dirt inside the aforementioned water 
circuits is easily rinsed out, which plays a role in preventing rusting and deterioration, etc. of the 
various types of components. 

[0009] Additionally, silver ions, in cumulative effect with the aforementioned antibacterial 
action, intensely break down offensive odors caused by ammonia, butane, and amines, etc., and 
therefore have substantial deodorizing effect against odors generated from areas in which water 
passes or is stored, e.g., the area of the filter disposed at the tap water inlet of the water circuit, 
the spit sink drain trap, or the vacuum tank, etc., in the aforementioned dental chair unit. Further, 
similar deodorizing effect is accomplished in the area of the filter in the compressed air circuit. 
[0010] Since the water circuits in a dental chair unit comprise complicated built-in water 
plumbing, starting from the various instruments, using complex articulated joints and gaskets, 
etc., between the various pipes, the various actions described above are suited to preventing the 
gradual rusting, corrosion, degradation, deformation, etc., as well as deodorizing, of the various 
metal, resin, and rubber materials used therein. Further, commonly used raw materials are, for 
metals, various stainless steels, brass, copper, aluminum, etc., for resins, polyurethane, nylon, " 
vinyl chloride, deruline, polypropylene, polyethylene, etc., and as rubber, fluorine rubbers, NBR, 
and CR, and as the filter, hollow films, etc. 
[0011] 

[Example Embodiments] Example embodiments will be explained based on the attached 
figures. Figure 1 is a magnified external view of an antibacterial granule, and Figure 2 is an 
oblique external view of the silver ion water solution-producing device of the dental treatment 



device of this invention, seen through the front surface. In the figures, 1 is an antibacterial 
granule, 2 is a spherical medium, 3 is an inorganic antibacterial powder, 4 is a silver ion water 
solution producing device, 5 is an antibacterial granule containment vessel, 6 is a vessel side 
mesh, 7 is a vessel tank, 8 is a vessel handle, 9 is a silver ion water solution, 10 is a production 
device tank, 1 1 is a containment vessel removal port, 12 is a feed pipe, 13 is a device box, 14 is s 
tap water inlet pipe, 23 is a communicating pipe, 24 is a ball float, and 58 is a setup log sheet. 
[0012] As shown in Figure 1, the antibacterial granule described above is made from a spherical 
medium 2 and the inorganic antibacterial powder 3 adhered to its entire surface. In this example 
embodiment, the aforementioned medium 2 is transparent plastic (synthetic resin) with a 
diameter of approximately 3 to 5 mm. The inorganic antibacterial power 3 comprises zeolite 
solid powder, with a mean grain size of 2 /^n and specific gravity of 2.1 to 2.2. In addition, this 
inorganic antibacterial powder 3 is applied at a ratio of approximately 3 gm per 1 00 gm of 
medium 2. The aforementioned zeolite solid powder is held by the silver ion exchange of a 
natural or synthetic zeolite made, e.g., from aluminosilicate. 

[0013] As shown by the external oblique view drawing, viewed through the front surface, in 
Figure 2, first, a multiplicity of the aforementioned antibacterial granules 1 is packed into the 
vessel tank of the antibacterial granule containment vessel 5 in the silver ion water solution 
producing device 4 of the dental treatment device of this invention. In addition, a vessel side 
mesh 6 allows the aforementioned silver ion water solution to freely flow through. Additionally, 
to set the aforementioned silver ion concentration, e.g., the capacity of the aforementioned 
containment vessel 5 is set to accommodate approximately 1 gm to 5 gm of the aforementioned 
antibacterial granules 1 per one liter in the designated silver ion water solution-producing device 
4. Assuming that a total of approximately 10 liters/day reservoir water must be processed in the 
water circuits of one dental chair unit, and that the capacity of the silver ion water solution 
producing device 4 is 10 liters, if the capacity of the antibacterial granule containment vessel 5 is 
10 gm of antibacterial granules 1, then they can be constantly used on a one-day cycle. The silver 
ion water solution of this invention has a long expiration period of approximately 6 months, and 
replacement with new material is simple. Further, by providing a setup log sheet 58, the numbers 
of days left can be easily discerned. 

[0014] Furthermore, a connecting pipe 23 with a ball float 24 floating in it is disposed at a 
position that can be seen and monitored from the outside so that the level of the aforementioned 



silver ion water solution can be monitored from the outside. Further, the level inside the 
aforementioned communicating tube 23 may also be monitored using a float of an unspecified 
shape, or measured and displayed using an electrical circuit or a non-contact means such as light 
or magnetic, which would operate to detect when the level is low, and open a supply water valve 
to supply water. 

[0015] The sterilizing action of the silver ion water solution produced in this device, as discussed 
above, is delayed at the aforementioned concentration, but since reservoir water is normally left 
in the water circuit for a long time, the aforementioned bactericidal effect and antirust, 
anticorrosion, anti-degradation and deformation, and deodorization actions can be realized. 
Meanwhile, the silver ion water solution is colorless and transparent, flavorless, and odorless, 
and is harmless to humans, and only has the effect of a weak alkaline ion water it is accidentally 
swallowed, it can always be used as a rinse water for instruments, and is even suited to use as an 
oral rinse. 

[0016] Figure 3 is an external view drawing of a dental chair unit in which the silver ion water 
solution-producing device of this invention has been installed, and Figure 4 is an external view 
drawing of a water-jet handpiece. In these figures, 25 is the dental chair unit, 26 is a chair, 27 is a 
bracket table, 28 is the main instrument group, 29 is a sub-instrument group, 30 is a spit sink, 31 
is a cup supply pipe, 32 is a spit sink rinse pipe, 33 is a hydrocolloid supply pipe, 34 is a base, 35 
is a foot-switch, 36 is a light, 37 is a water-jet handpiece, 38 is a water jet, 39 is a rotary drill, 
and 40 is a silver ion water solution producing device containment box. 
[0017] Figure 3 is an example constituted with the silver ion water solution producing device 4 
accommodated in a container box 40, which is mounted on the outside of the dental chair unit 
25, and the aforementioned silver ion water solution is used for all cleaning. Further, the actions 
of the various water circuits for the instrument groups 28, 29, spit sink 30; cup supply pipe 31, 
spit sink rinse pipe 32, and hydrocolloid supply pipe, etc. will be explained later. In addition, the 
aforementioned silver ion water solution-producing device 4 may be built into the chair unit 25 
(not shown). Figure 4 is an example of the water-jet handpiece (AT: air turbine) 37, which sprays 
water 38 from a hole below and near the rotary drill 39 at its tip. It is also constructed so that it 
can be attached and removed from a supply hose at its base. 

[0018] Figure 5 is an external-view drawing of the water circuit switching controller connected 
to the silver ion solution producing device. In this figure, 15 is a tap water inlet pipe, 16 is a 
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water circuit switching controller, 17 and 18 are circuit indicator lamps, 19 is a switching knob, 
20 is water supply timer, 21 is a controller case, and 22 is a inlet/outlet pipe. The water circuit 
switching controller 16 possesses two water pipes, the tap water inlet pipe 15 and the silver ion 
water inlet/outlet pipe 12, and internally switches between either tap water or silver ion water, 
and lights the circuit indicator lamps 17, 18 according to the switching knob 19 on its panel. The 
aforementioned chair unit is then supplied from the inlet/outlet pipe 22 as indicated by the 
inlet/outlet arrows. The water inlet time is set to the desired time with the inlet timer 20. By 
separating instrument group, which uses small quantities of rinse water, from the spit sink, which 
uses large quantities of rinse water, this water circuit switching controller 16 makes it possible to 
efficiently use the silver ion water solution. 

[0019] Next, the action of the dental treatment device of this invention will be explained based 
on a block diagram. Figure 6 is a block diagram in which silver ion water solution cleanser is 
used in all the water circuits of the dental chair unit. In the figure, 14 is an inlet pipe, 14a is a 
solenoid valve, 14b is a open/close switch, 41 is a water supply pump, 42 is a vacuum pump, 43 
is cup supply water, 44 is a spit sink, 45 is a three-way syringe, 47 is a vacuum syringe, 48 is a 
saliva ejector, 49 is a scaler, 50 is a micromotor handpiece, 51 and 52 are air turbine handpieces, 
31a-33a are solenoid valves, 31b-33b are open/close switches, 45a, 47a-52a are solenoid valves, 
45b, 47b-52b are open/close switches, 53 is a main handpiece drain water circuit, 54 is a sub 
handpiece drain water circuit, 55 is the main drain pipe, 56 is the sub-side, 57 is the main-side, 
59 is a filter, 60 is a drain water tank, 61 is a water suction container, 62 is a drain water 
container, and 64 is a solenoid valve. 

[0020] Tap water introduced to the rinse water producing device 4 via the solenoids valve 14a 
and the tap water inlet pipe 14 via the filter 59 and open/close switch 14b, where the 
aforementioned rinse water (silver ion water solution) is produced. This is then supplied by the 
feed pipe 12 to the water circuit in the dental chair unit 25 (Figure 3) via the solenoid valve 64 by 
opening and closing the supply pump 41 and footswitch 35. This rinse water is supplied to the 
various water circuits in the instrument group 28 (water circuits of the three-way syringe 45, 
scaler 49, micromotor handpiece 50, and air turbine handpieces 51, 52) mounted on the main- 
side 57 bracket table 27 (Figure 3), and to the various water circuits in the instrument group 29 
(three-way syringe 45, suction drain vacuum syringe 47, and saliva ejector 48) mounted on the 
sub-side 56 bracket table 56, and the waste water after cleaning the various aforementioned 
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instruments flows from the spit bowl 44 or the waste water vessel 62, etc. to the main drain pipe 
55. In addition, the aforementioned rinse water in the aforementioned suction discharge vacuum 
syringe 47 and saliva ejector 48 is temporarily stored in the suction water container 61, which is 
later vacuum-cleaned and drained. 

[0021] In addition to the water circuits of the aforementioned instrument groups, rinse water is 
also supplied to the waste water circuits of the hydrocolloid supply pipe 33, the cup water supply 
43, and the spit sink 44, etc., and is then drained from the main waste water pipe 55 via the 
suction pump 42 of the waste water tank 60. The solenoid valves (14as, 31a-33a, 45a, 47 a-52a) 
are actuated by open/close switches (14b, 31b-33b, 45b, 47b-52b), and each of the 
aforementioned open/close switches operates a solenoid valve. When a solenoid valve is in the 
actuated state, the solenoid valve 64 of the feed pipe 12 is driven to open/closed by the 
footswitch 35, supplying rinse water to the various aforementioned water circuits. 
[0022] Figure 7 is a block diagram in which a water circuit switching controller is installed in the 
silver ion water solution producing device. This water circuit switching controller 16 is provided 
so that the silver ion water solution is efficiently used by separating the instrument group that 
uses small amounts of rinse water from the instrument group that uses large amounts of rinse 
water. In the figure, 19a, 19b.and 19c are solenoid valves, and 19a', 19b', and 19c' are 
open/close actuator switches. The aforementioned water circuit switching controller 16 possesses 
two water pipes, viz., the tap water inlet pipe 15 and a silver ion water feed pipe 12, (Figure 5), 
and the tap water and silver ion water are internally switched by means of a switching knob 19 
on the front panel, at which time, a circuit indicator lamp 17 or 18 is lit (5). Tap water or rinse 
water is then supplied to the aforementioned chair unit 25 from the feed pipe 22. In addition, the 
time that water is introduced in each case is set to the desired time by means of a water supply 
timer 20. 

[0023] Through a combination of three water-switching actuator open/close switches 19a', 19b', 
19c' switched by the switching knob 19 (Figure 5) and the solenoid valves 19a, 19b, 19c, which 
are driven by them, the aforementioned water circuit switching controller 16 separates water 
circuits of the instrument group that use small quantities of rinse water (scalar 49, micromotor 
handpiece 50, air turbine handpieces 51,52) from the waste water for the other water circuits of 
the spit sink, etc. that use large quantities of rinse water (three-way syringe 45, hydrocolloid 
supply pipe 33, cup water supply 43, spit sink 44), always (during treatment) supplying the 
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aforementioned rinse water from the rinse water producing device 4 only to the instrument group 
that uses the small quantities of rinse water, and supplying tap water to the other water circuits, 
such as the spit sink, etc., that use large quantities of rinse water. Further, the water circuits of 
the suction discharge vacuum syringe 47 and saliva ejector 48 are in another category of water 
circuit. Thus, rinse water from the silver ion water solution producing device 4 is supplied 
according to the aforementioned water inlet timer 20 to the aforementioned other water circuit 
after treatment. Through the aforementioned combination, the silver ion water solution 
producing device 4 need only have a small capacity, so that it is easily built into the dental chair 
unit 25, and the silver ion water solution can be efficiently used. 
[0024] 

[Effect] The following kinds of excellent effects can be realized with this invention. The 
cumulative effects of sterilizing the residual water in the water circuits, preventing rust, 
degradation, and deformation of the water circuits, and deodorizing the water circuits, etc. can be 
achieved with a simple mechanism. In devices equipped with a water circuit switching 
controller, which switches between tap water and rinse water from the silver ion water solution 
producing device, rinse water can always be supplied to water circuits that use small quantities of 
rinse water, and tap water can always be supplied to water circuits that use large quantities of 
water, supplying the aforementioned silver ion water solution rinse water to them only at set 
times after treatment, thereby efficiently using the rinse water. 
[Brief Explanation of the Figures] 

[Figure 1] Magnified external view drawing of an antibacterial granule. 

[Figure 2] External oblique view drawing of the silver ion water solution producing device 

in the de3ntal treatment device of this invention, viewed through the front panel. 

[Figure 3] External view drawing of a dental chair unit in which the silver ion water solution 

production device of this invention has been installed. 

[Figure 4] External view drawing of a handpiece with water jet. 

[Figure 5] External view drawing of a water circuit switching controller installed in a silver 
ion water solution producing device. 

[Figure 6] Block diagram in which silver ion water solution rinse water is used in all the 
water circuits of a dental chair unit. 



11 



[Figure 7] Block diagram in which a water circuit switching controller is installed in a silver 

ion water solution producing device. 

[Legend] 

1 : antibacterial granule 2 : spherical medium 

3 : inorganic antibacterial powder 4 : silver ion water solution producing device 

5 : antibacterial granule containing vessel 6 : vessel side mesh 



7 : vessel tank 

9 : silver ion water solution 

1 1 : container removal port 

13 : device frame 

14a: solenoid valve 

15 : tap water inlet pipe 

17, 18 : circuit display lamp 

20 : inlet timer 

22 : feed pipe 

24 : ball float 

26 : chair 

28 : main-side instrument group 
30 : spit sink 
31a-33a : solenoid valve 
32 : spit sink rinse pipe 
34 : base 
36 : light 
38 : water jet 



8 : vessel handle 

10 : producing device 

12 : feedpipe 

14 : tap water inlet pipe 

14b: open/close switch 

16 : water circuit switching controller 

19 : switch knob 

21 : controller box 

23 : connecting pipe 

25 : dental chair unit 

27 : bracket table 

29 : sub-side instrument group 

31 : cup supply pipe 

31b-33b ; open/close switch 

33 : hydrocolloid supply pipe 

35 : footswitch 

37 : handpiece with water jet 



39 : rotary drill 

40 : silver ion water solution producing device container box 41 : water supply pump 

42 : suction pump 43 : cup water supply 

44 : spit sink 45 : three-way syringe 

45a-52a : solenoid valve 45b-52b : open/close switch 

47 : vacuum syringe 48 : saliva extractor 

49 : scaler 50 : micromotor handpiece 

51, 52 : air turbine handpiece 



12 



53 : main-side handpiece waste water circuit 54 : sub-side handpiece waste water circuit 

55 : main drain pipe 56 : sub-side 

57 : main-side 58 : setup log sheet 

59 • filter 60 : waste water tank 

61 : water suction vessel 62 : waste water vessel 



[Figures] 
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(57) [Abstract] 

[Purpose] To reliably and economically sterilize water etc 
[Constitution] An antibacterial granule 1 is constituted by adhering an inorganic 
antibacterial powder 3 to the surface of a granular substrate 2 § 



[Claims] 

ST,' 1 ., antibacterial «™>"le characterized by being made from a eranular 

2SS a '" orsan,c an,ibacterial *- is <° *• 



Detailed Description 

[Detailed Description of the Inventionl 
[0001] 



^fctnt f ^f Strial Applicati °^ ™ s inven «°n Plains to an antibacterial granule 
that contains an inorganic antibacterial powder 
[0002] 

[Prior Art] The hot and humid weather in Japan facilitates the propagation of 

ST7 ^ ? ^ SPOil f °° d 31,(1 Water ' 35 Wdl as Organisms and 

bacteria that damage industrial materials and industrial goods. A variety of antibacterial 
agents have been developed and implemented to prevent the propagation of such 

ZtZ^r 5 *? T**. P , rimariIy ' ° rganiC antlbactenal a 8^ts have been used in the 
past as this type of antlbactenal agent, and have the advantages of being easily mixed into 

h ve th 8 : T T d 1 ^ Pr0CeSSed H ° WeVer > these Abacterial alsogS ly 
m w l T SC ^ th6ir antibacterial effe « diminishes with the passagf of time 
[0003] Meanwhile inorganic antibacterial agents have been developed in recent yearT 

tS^S^^X!^ P6ri0dS (Japan K0k0ku Pa * nt Publication nTs. 

S63 f°l 3 ' T 32254 ' etc) " ms «W of antibacterial agent is 
2Sn t P ° Wde I ° f Ze ° llte ' a type of ceramic ' which * *en used by being 
beaded into synthetic resin and used in synthetic leather shoes, etc. This type of morgue 
antibacterial powder can also be used in toothpaste to prevent the propagation of E coif 

vTti^ 

cavities etc., or it can be used in the insoles, etc. of shoes to suppress the propagation of 
trichophyton, and it can further be used in bags for covering fruit in fruit orSf to Si the 
microorganisms that attach to the fruit. wcnaras 10 Kin me 

[0004] Incidentally, because they are made from the aforementioned solid zeolite powder 
etc inorganic antlbactenal powders have further advantages of having minimal toxidW 
of their antlbactenal properties lasting a long time, of acting on a wide variety of ^' 

S^^T* I ^ ^ ***** ° f having SUperior heat resista *<* and weather 
resistance. However, when this type of inorganic antibacterial powder is used e e when 

putting antibacterial properties into a synthetic resin molded go'od, it is S^fnic t? 

base resin at a set proportion and then injection molded. Meanwhile, there is also ZmLd 

£ET m ? P T gati ° n ° f baCt6ria 311(1 molds ' etc - «* main ^ng water fresnTss 
m he water cleaners for swimming pools, etc. and the water tanks on ships and boatS 
will be traveling at sea for long periods, etc 
[0005] 

SS^ ^ bC by the InVenti ° n] CmTentl y> chlorine or oz °ne * used to 

d smfect water in order to maintain water freshness in water tanks and swimming pools etc 
but toxicity to humans is indicated with these disinfectants. The use of the aforementioned 
inorganic antlbactenal powders has been considered as a countermeasure to uTpSs 
However, since this type of antibacterial powder is a fine powder, as described Tve iUs 
undesirable to add it directly to a water tank as it would be ingested together vSiT^ 
Likewise, if it were added directly to a swimming pool, or the like, lar|e loC woddbe 

moll Z C 6 W3ter 18 C ° nStantIy rep,aCed ' Which is extremeI y ^econonTar 
[0006] | Mixing inorganic antibacterial powder into synthetic resin and placing the resulting 
molded good m the water has also been considered. However, since o nly th fantiba teriaf 
agent located at the surface of the molded good would have any antibacteria 



case it is likely that bacteria and/or mold, etc. would grow in the water tank, etc., within a 
few days. Focusing on the above points, the purpose of this invention is to provide an 
abacterial granule that can reliably prevent the propagation of microorganisms and 

L minimi * ^ ^ ^ the amount ° f agent used 

[0007] 

[Means of Solving Problems] This invention is an antibacterial granule made from a 
STsuStrate 3 ^ 6 ^ ^ in ° rganic antibacterial P owd er *at is adhered to the surface of 
[0008] 



[Action] Since the inorganic antibacterial powder is held on the surface of the 
substrate, it can be directly placed in the water tank or swimming pool by means of a 
containment means, such as a bag or the like. In addition, since the inorganic antibacterial 
powder is adhered to the surface of the substrate, the antibacterial properties are also 



excellent. 
[0009] 



S ^ mb0dl f ment] u exam P le embodiment of this invention will be explained 
n detail below referring to the attached figures. Figure 1 is a magnified view drawing that 
shows the antibacterial granule 1 of this invention. This antibacterial granule 1 is made 
from an inorganic antibacterial powder 3 that is adhered to the entire surface of this 
substrate 2. The substrate 2 is constituted from a transparent plastic (synthetic resin) with a 
gram size of approximately 3 to 5 mm. The inorganic antibacterial powder 3 is made from 
a solui powder zeolite, with a mean grain size of 2 micrometers and specific gravity of 2™ 
to 2.2. This inorganic antibacterial powder is adhered at a proportion of approximately 3 
per 100 gm of substrate 2. The aforementioned solid zeolite powder can be held 1 by eg 

rmi m 10 i ^ * ° T Synthetic zeolite made *°m aluminosilicate. 

[0010] The antibacterial granule 1 of this invention, possessing the aforementioned 
constitution, is manufactured as follows. Namely, a multiplicity of substrates 2 is placed in 

ITnTlT "T' u ° Pera S ed at E Wgh Speed The substrates 2 ^ thus made to contact 
Z* °. th ^ generatin f hf* and melting their surfaces. At the point at which the surfaces of 
the substrates are melted, an organic solvent, such as toluene, is added to the mixer Ta 
melt Promoter. A specified quantity of inorganic antibacterial power 3 is then added to the 

2^n^tT X S r * a§ain ° perated u at s P eed - Beca "* the surface of each substrate 
2 is thus melted and the inorganic antibiotic powder 3 collides substrates 2 at high speed 

the inorganic antibiotic powder 3 is nearly uniformly adhered to the surface of the ' 
substrates 2. 

dZ!^ G r ^ t j bact ^ rial ^ ts ™* the antibacterial granules of this invention will be 
described. First, E. coh and Pseudomonas aeruginosa were selected as the test specimens 
which bacteria were cultured for 18 hours at 37°C in respective agar media, and then ' 
suspended in respective phosphoric acid buffer solutions. Meanwhile, suspensions were 
prepared each containing 10 8 cells/mL of these cultured cells and appropriately diluted 
Shaken flask testing was then performed. Namely, four 200 mL triangular flasks each * 

TJi:fZ mL of p , hosphoric acid buffer so,ution ' were char * ed 

granules 1 of this invention to proportions of 0.025% and 0.05%, and the various 
previously prepared test bacteria suspensions were added to concentrations of 1 0 5 cells/mL 
after which, the triangular flasks were shaken at 25°C±5°C and the bacteria populations ' 



were measured over time. 

[0012] Figure 2 is a graph showing the test results when E. coli was used as the test 
bacteria. The baseline population of E. coli was 9xl0 6 cells/mL, but when 0.025% of the 
antibacterial granule 1 of this invention were added, the population was 2.8x1 0 2 cells/mL 
when measured after 1 hour had passed, and "0" after 3 hours had passed. Further, when 
0.05% of the antibacterial granule 1 of this invention were added, the population was 
1 .8x 1 0 2 cells/mL when measured after 1 hour had passed, and "0" after 3 hours had passed. 
In contrast, the population of E. coli in a triangular flax to which the antibacterial granule 
of this invention was not added was 4.2x1 0 6 cells/mL after 1 hour had passed and 4.0x1 0 6 
cells/mL after 3 hours had passed. 

[0013] Meanwhile, Figure 3 is a graph showing the test results when P. aeruginosa was 
used as the test bacteria. The baseline population of P. aeruginosa was 1.8xl0 6 cells/mL. 
When 0.025% of the antibacterial granule 1 of this invention were added, the population 
was l.lxlO 3 cells/mL when measured after 1 hour had passed, and "0" after 3 hours had 
passed. Further, when 0.05% of the antibacterial granule 1 of this invention were added, 
the population was 9.7x10 cells/mL when measured after 1 hour had passed, and "0" after 
3 hours had passed. In contrast, the population of P. aeruginosa in a triangular flax to which 
the antibacterial granule of this invention was not added was 1.2xl0 6 cells/mL after 1 hour 
had passed and 1.7x1 0 6 cells/mL after 3 hours had passed. 

[0014] [Trial Example 1] As shown in Figure 4, 57 liters of tap water 5 were placed in 
a container 4 and a commercially available bag 6 was filled with 50 gm of the antibacterial 
granule 1 of this invention, and this bag 6 was placed in a container 4. When 1 mL of 
sample water was drawn from the container 4 after 10 days and the bacteria population 
(drop) was measured, it was "0". This trial was continued for 60 days, but the sterile 
condition was maintained. For comparison, when only 57 liters of tap water 5 was placed 
in a container 4 and left, 22 bacteria per 1 mL were detected on the third day since the 
chlorine in the tap water had evaporated. Subsequently, 1.5xl0 5 bacteria per 1 mL were 
detected on day 10, 7.2xl0 5 were detected on day 20, 5.3xl0 5 were detected on day 30, 
6.4xl0 5 were detected on day 40, 8.9xl0 5 were detected on day 50, and 3.7xl0 5 were ' 
detected on day 60. 

[0015] [Trial Example 2] 10 gm of the antibacterial granule of this invention were 
placed in a goldfish tank filled with approximately 50 liters of water. There were 4 goldfish. 
Thus, the water had to be changed only about every two weeks. In the past, it was necessary 
to change the water every week. Consequently, it is possible to improve the survival rate 
when shipping live fish. 

[0016] The antibacterial granule 1 of this invention can be employed in other water 
treatment, e.g., it can be used to sterilize swimming pools, sterilize wells, to treat sewage, 
to prevent the growth of algae, and for antibacterial and anti-mold treatment in water 
coolers, to maintain the freshness of potable water on ships, etc., and for anti-mold 
treatment of bathwater. In addition, water sterilized with the antibacterial granule 1 of this 
invention can also be sprayed on vegetables. In this case, since sterile metal ions are solved 
out into the water, the water itself has antibacterial properties, making it possible to 
maintain the freshness of the vegetables for long periods. 

[001 7] Glass and a variety of metals and inorganic substances can be use as the substrate 2 
in the above example embodiments, its shape can be selected from a variety of shapes, such 
as cylindrical or conical, etc., in which case, the inorganic antibacterial powder may be 



adhered using a variety of adhesives. In addition, the antibacterial granule 1 of this 
invention can be used placed inside a water- or air-permeable bag, as well as a mesh 
container, etc. 
[0018] 

[Effect of the Invention] Since an antibacterial granule is constituted according to this 
invention by adhering an inorganic antibacterial powder to the surface of a granular 
substrate, as described above, antibacterial properties can be markedly improved, water 
can be sterilized and the propagation of microorganisms, etc. can be reliably prevented. In 
addition, since it can be utilized accommodated inside a bag, etc., small quantities of 
antibacterial agent are adequate for use, making it extremely economical. 



[Translator 's note: Only one figure was provided in the translator 's copy.] 
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